A valid and reliable questionnaire was developed which assesses eight subscales relating to key areas of medical hospital-based work. This was used to evaluate junior doctors' perceptions of the adequacy of their undergraduate medical training to prepare them for hospital practice. Data from 139 (60%) ®rst-year doctors (interns) showed that graduates from the problem-based medical school rated their undergraduate preparation more highly than traditional medical school graduates in preparing them for practice in the areas of interpersonal skills, con®dence, collaboration with other health care workers, preventive care, holistic care and self-directed learning. These ®ndings persisted when ratings were adjusted for the effects of age and gender. There were no differences between the intern groups for patient management and understanding science. This research suggests that educational experiences in different undergraduate medical courses are important in preparing doctors for their early working life.
INTRODUCTION
The ®rst year as a doctor, or internship, has been variously described as a rite of passage endured between graduation and early working life (Blackwell 1986 ), a stress test before practice (Lee 1982) , or`the weakest link in the entire chain of physician training' (Cousins 1981) . Recommendations to alleviate the stress of internship have focused on improving working conditions and developing support systems for junior doctors (Firth-Cozens 1987) . The role of undergraduate education in preparing doctors for practice has been less well studied.
Many medical undergraduate curricula continue to provide inadequate preparation for internship, despite the evidence that junior doctors experience a high incidence of emotional distress (Firth-Cozens 1987) and have reported dissatisfaction with their undergraduate training (Dally, Ewan & Pitney 1984) . Inadequate exposure of interns to practical procedures and common clinical conditions, and poor training in dif®cult communication skills are just some of the de®ciencies that have been found ( Jolly & MacDonald 1989) .
The medical school at the University of Newcastle in the state of New South Wales, Australia was established in the mid 1970s and developed a problem-based curriculum emphasizing aspects such as integration of basic and clinical science, early and frequent clinical exposure, community medicine, interpersonal skills and selfdirected learning. During their intern year, most graduates of this school work in the New South Wales public hospital system alongside graduates of two other medical schools, the Universities of Sydney and New South Wales. Graduates from these three medical schools make up »97% of junior doctors in the state. The latter schools presently offer more traditional, disciplinebased curricula. Further differences between medical schools exist because of admission policies, with Newcastle accepting students from a broader age and academic marks range than other Australian medical schools, and using performance at an objective structured interview as one of its selection criteria (Powis et al. 1988) .
Whilst there is some evidence that graduates from problem-based curricula feel prepared for clinical practice (Woodward & Ferrier 1983) , there are little comparative data available for graduates from more conventional curricula. Such data are important to gather, not only to monitor the transition from the undergraduate experience to more independent pro-fessional practice, but to facilitate feedback to medical schools using different educational approaches, and to obtain some measure of curricular effectiveness.
This study evaluates interns' perceptions of the adequacy of their undergraduate medical training to prepare them for hospital practice. The aims of the study were to compare the perceptions of interns from traditional and non-traditional medical school backgrounds. The relationship between age, gender and interns' perceptions was also evaluated.
M E T H O D Subjects and study design
This was a survey of interns working in New South Wales in 1995. The subjects had completed their ®nal year of medicine at one of the state's three medical schools in 1994. All Newcastle graduates were surveyed, together with a random sample (one in two) of graduates from the two larger traditional medical schools. Names and addresses of the doctors were obtained from the New South Wales Medical Board register. The survey was mailed to doctors half-way through their intern year and a numerical code was the only means of identi®cation. Reminder letters were sent at approximately 2-weekly intervals until the questionnaire was returned or a maximum of three letters had been mailed. This method of follow-up is recommended by Dillman (1978) to maximize compliance.
Survey instrument development
After an extensive literature review and consultation with experts in the ®eld of medical education and evaluation, content areas were determined within which questions could be asked. It was agreed that undergraduate medical training should adequately prepare junior doctors for practice in the following eight areas.
(1) Interpersonal skills: effective and competent communication with hospital patients, particularly in dif®cult situations. (8) Self-directed learning: evaluation of performance, identi®cation of educational needs and extension of knowledge and skills.
A pool of questions based on the content areas was generated by the research team. This preliminary questionnaire was piloted on 35 randomly selected junior doctors in New South Wales in order to verify the importance of the questions to the study population. Subjects were asked to indicate responses on a six-point Likert Scale (1 very inadequately to 6 very adequately) in response to the stem`My undergraduate medical training prepared me to ¼' followed by the remainder of the question. A total of 88 questions were asked. Doctors were also asked to comment on the relevance and clarity of the questions.
After pilot testing, the item pool was reduced to those questions that would best discriminate between respondents (Streiner & Norman 1989 ) and were considered by subjects to be relevant and unambiguous. As a result, 10 items were deleted because of repetition, 52 items were reworded for clarity and one item (concerning ethical issues) was added. The 79-item questionnaire was reformatted for testing on the main study population.
Data analysis
Data were analysed using the Statistical Package for the Social Sciences version 6á0 for Windows (SPSSx 1990) . Given that the aim of the study was to compare the perceptions of graduates from traditional and non-traditional medical school backgrounds, the responses of interns from the Universities of Sydney and New South Wales were combined for all data analysis.
Representativeness of sample Continuity-corrected v 2 analysis was used to examine any gender differences and differences in the proportion of graduates from different medical school backgrounds who responded to the questionnaire. One-way between-subjects analysis of variance was used to examine any differences in the mean age of responders and nonresponders.
Subscale formation After the main survey, statistical characteristics of the data were used to reduce the item pool to those items which clustered together in discrete and reliable subscales. This reliability analysis was performed according to the procedure recommended by Streiner & Norman (1989) for constructing multi-scale questionnaires. Each item was checked for ®t with its designated subscale (excluding the item from the subscale total) by correlating it with the total scores of all other subscales (using the Pearson correlation coef®cient). An item was eliminated if it correlated more highly on subscales other than the one it was designed for.
Subscale reliability analysis For groupings of items to be useful as subscales they must be internally consistent or reliable measures of the underlying dimensions. Analysis of internal consistency was performed on items within each subscale by:
(1) item±total correlation whereby each item was correlated with the total of remaining items. Questions with correlations of less than 0á2 were discarded; (2) estimating alpha coef®cients to maximize reliability by progressive item deletion. Minimum alpha coef®cients of 0á5 are recommended for subscales to be used for group comparisons (Nunnally 1978) .
Descriptive subscale statistics Scores were calculated for each subscale by averaging the raw scores of component items. Eight separate between-subjects analyses of covariance examined differences in the perceptions of adequacy of undergraduate training between graduates from different medical school backgrounds. Medical school background was the grouping variable, the eight subscales were the independent variables, and age and gender were the covariates.
R E S U L T S Doctor sample
Two hundred and thirty-three questionnaires were sent to the randomly selected doctors. We received a total of 139 questionnaires, 52 from Newcastle University graduates and 87 from New South Wales and Sydney university graduates ± a response rate of 60%. A signi®cantly larger proportion of Newcastle graduates (78%) responded to the survey than graduates from the two traditional medical schools (52%) (P < 0á001). A greater proportion of women responded (P < 0á02); there was no difference in the mean age of responders and non-responders (P < 0á29).
Subscale construction and reliability analysis
Of the original 79 items, a total of 31 items, which loaded more highly on other subscales, were deleted, but all eight subscales were retained. All remaining item±total subscale correlations were greater than 0á2. A further seven items were considered redundant and were deleted. Resulting alpha coef®cients for each subscale, together with the number of scale items, are shown in Table 1 . The ®nal`Preparation for Hospital Practice Questionnaire' contains 41 items, and takes 10 minutes to complete (see Appendix). Table 2 displays the adjusted means and 95% con®-dence intervals of the eight subscales after accounting for the effects of age and gender. Overall, the sample felt reasonably prepared for internship with mean scores re¯ecting`somewhat adequate' to`adequate' preparation. Analysis of covariance showed that Newcastle graduates had signi®cantly higher scores than their peers on the subscales of interpersonal skills, con®dence, collaboration with health workers, prevention, holistic care and self-directed learning after adjusting for the effects of the two covariates. There were no differences between Newcastle and traditional graduates in terms of patient management and understanding of science. Analyses also revealed that the covariate`age' was signi®cant in adjusting scores on con®dence, patient management and prevention, with younger interns displaying higher scores than older interns.
Subscale descriptives

D I S C U S S I O N
There are a number of limitations to this study. Although the response rate of 60% was reasonable, particularly in light of the many other responsibilities interns have, the response bias in favour of Newcastle graduates may have in¯uenced the results. Although there were more women in the Newcastle sample, this has been accounted for by using gender as a covariate in the analysis. The self-report nature of these data may also have led to rating inaccuracies, but would probably have shifted the results in a positive, but similar, di- rection for all respondents irrespective of medical school because of the tendency for subjects to in¯ate ratings (Thompson et al. 1990 ). Further, the use of a rating scale as the outcome measure in this study also has its limitations, validity and reliability notwithstanding. Rating scales may yield a global rating`halo' effect (Thompson et al. 1990) , whereby interns' general perceptions may have in¯uenced their rating of individual questions and areas. However, it has been shown that junior doctors are critical of their own performance (Paiva 1979) and this may have gone some way towards counteracting potential bias. Despite these limitations, there are a number of interesting observations which arise from this study. The intern sample in this study felt`somewhat adequately' prepared for internship in most domains. Results suggest that Newcastle graduates perceive that they are better prepared than their traditional counterparts with regard to dealing with dif®cult patient interactions, working with a health care team, con®dence and coping with stress, preventive and holistic care and managing their own ongoing learning. In its admission process, Newcastle places emphasis on prospective students' communication skills and con®dence in the selection interview, and fosters these skills during small-group learning. Differences in these domains between nontraditional and traditional graduates may be a result of an interplay between student selection, the learning process and curriculum content. Whilst perceptions of training and preparation are important, it should be considered whether differences of this kind might translate into differences in clinical competence. The results are in keeping with other research which has shown that Newcastle graduates are rated better than their traditional counterparts by their hospital supervisors in the areas of interactional skills and self-directed learning (Rolfe & Pearson 1994; Rolfe et al. 1995) .
No differences were found between graduate groups' perceptions of their basic practical skills and patient management, even though Newcastle students receive very early clinical exposure. Further, although there is some literature to suggest that students from conventional curricula are better prepared in terms of basic science (Albanese & Mitchell 1993) , albeit measured usually by multiple choice assessment, results from this study showed no differences between graduate groups in this domain. If, in fact, there were differences between intern groups in these two areas, our study had adequate power to detect the difference. Thus, the nonsigni®cant differences were not due to false negative results (or type II error).
The in¯uence of age was not marked and there were no gender differences. Previous research has suggested that younger interns are rated better by their supervisors than older interns, particularly in interactional skills (Rolfe et al. 1995) , and that women may have more`humanistic' qualities than men (Day et al. 1989) . Thus it was important to examine the potential in¯u-ence of these variables on interns' perceptions.
By implication, these results may lend support to recommendations by the General Medical Council (General Medical Council 1993) for medical school curriculum reforms in areas addressed in this study such as communication skills and community medicine. Further, several Australian medical schools are reexamining their curricula as they change their selection Rating scale: 1 very inadequately prepared, 6 very adequately prepared. à Con®dence interval. * P < 0á05; ** P < 0á01, *** P < 0á001. Tests of signi®cance performed between graduates from non-traditional and traditional medical schools.
policies to those of graduate entry only. For the interns themselves, improving undergraduate preparation for hospital practice may only be one solution to potential problems faced in the junior doctor year. Continued education and support should be provided to assist with their rite of passage.
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